to regions (states) or sub-sectors specificity. This paper is an attempt to combine the two (variations due to time and state specific factors) in a model and bring out the interdependence in a formal way.
The paper attempts to examine the phenomenon of child labour in India and is a preliminary search for the factors which affect demand and supply of child labour. The paper is divided into five sections. Section I deals with the incidence of child labour and its socio-economic correlates. In Section II, we present the results of factor analysis.
Section III is devoted to model specification, and estimation procedures. Results are given in Section IV. The concluding section brings out the implications for policy and further research.
Section I: Socio-Economic Co-relates of Child Labour
We present information on SDP per capita, urbanisation, infrastructure, total fertility rates and educational variables for four Census points (1961 -1991 pertaining to major states of India) in Table 1 . A number of patterns are worth noting. SDP per capita at constant prices has grown very unevenly in different states of India with lowest growth in Bihar and highest in Punjab. Similar variations in proportion of urban population and relative index of infrastructure are also noticeable. Total fertility rate has declined in all states between 1961 and 1991. However, rate of decline has also been very uneven.
Decline in total fertility rate in the states of Kerala and Tamil Nadu has been fastest while in UP and Bihar, it has been very slow. Variations in gross middle school enrolment ratios are much greater than those observed in literacy rates and/or primary school enrolment ratios. Here again, Bihar, Rajasthan and
Uttar Pradesh have enrolment rates of less than 50 per cent and below the national average. Per capita expenditure on education has much less variations across the states than other indicators of education including literacy rates.
We report a correlation matrix of child labour and associated socio-economic variables for four Census points in Table 2 . The correlation matrix brings out a number of important patterns relevant for the choice of explanatory variables in our estimating regression equation. Components of child labour in terms of rural male, rural female, urban male and urban female child labour are correlated with each other suggesting that incidence of one is usual indicator of the incidence of the other.
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Children who are neither in schools nor in labour force, we call Nowhere Children also have a high correlation with the incidence of child labour. Rural male nowhere children, rural female nowhere children, urban male nowhere children and urban female nowhere children have a correlation of 0.81 to 0.88 with the incidence of rural male child labour. The inference that incidence of nowhere children and that of child labour are probably driven by the same set of factors acquires plausibility. Middle school education of male and female children has negative correlation with the incidence of child labour.
Total fertility rates have negative correlation with primary school education of boys and girls as well as middle school education of boys and girls. Relative index of infrastructure has mildly negative correlation with rural child labour but not with urban child labour. It is negatively correlated with total fertility rate and female labour force participation rates also but the correlation coefficients are small.
Three generalisations from the observed patterns of the correlation matrix are important in our specifications of the estimated equations. Firstly, different components of child labour and those of nowhere children are highly correlated with each other and are driven by some other socio-economic variables. Therefore, we combine these into total child labour and use it as a dependent variable. Middle school male and female education. SDP per capita, relative index of infrastructure has negative correlation with the incidence of every component of child labour. Total fertility rates obviously contributes to total child population, thus contributing to the supply of child labour. Seen 3
Issue has been examined in Chaudhri (1997a) as community effects.
in terms of demand and supply of child labour, we believe, that total fertility rate and the incidence of nowhere children adds to the pool of children from which child labour is drawn. As such, these, probably, augment the supply of child labour. School education of boys and girls up to middle school levels tends to reduce supply of child labour. Role of SDP per capita and relative index of infrastructure development is ambiguous because neither historical evidence nor contemporary views provide any reliable guide. However, we believe, both of them tend to reduce the incidence of child labour. (-0.30) and enrolment of boys in middle schools (-0.87 ). The highest factor loading for rural male child labour for boys enrolled in middle schools clearly brings out the important fact that children's participation in labour force is mainly concentrated in the age group 10-14.
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Three educational variables, namely, boys enrolment ratios at primary school level, per child expenditure in primary school education and boys enrolment ratios at middle school level, are not only mutually reinforcing but are driven by state's desire and ability to finance the educational efforts.
Total fertility rate has the highest positive factor loading with the incidence of male child labour (0.9). The factor loading with percentage of population below the poverty line is also positive (0.64) and with Nowhere rural boys (0.69). From the analysis of Factor 1, we found that six variables that are found negatively associated with the incidence of male child labour are per capita SDP, gross enrolment ratios at primary and secondary levels, per child primary school expenditure, females participation in labour force. Three variables which have a positive factor loading with the incidence of rural male child labour are total fertility rate, percentage of population below the poverty line and number of rural nowhere boys.
Seen from a policy perspective, two inferences are unmistakable -poverty, high total fertility rates and non-participation in school education are reinforcing. Policy makers need to address all the three by three separate but complimentary policy instruments. One such instrument is raising per child expenditure in primary and middle schools. Second important instrument is a major overhaul of primary and middle school facilities, and improving contents and delivery of quality education. This can be done by reducing opportunity cost of school attendance for children and improving supply side school facilities to increase retention rates in primary and middle schools. Factor loadings for rural female child labour is somewhat different from rural male child labour but has exactly the same pattern and similar signs and factor loadings.
Results of factor analysis, using Principal Component Method for urban male and female child labour, are presented in 
Section III: Model Specification and Method of Estimation
In this section we firstly model possible effects of these variables on the incidence of child labour. Given our time frame of four census decades and our focus on children, it is essential to allow for generational effects. It is also necessary to allow for different generations to coexist. We report here a simple adaptation of an overlapping generations model developed by Chaudhri and Wilson (1999) which characterises households receiving relatively low per capita income. We assume individuals live for three periods.
However only two cohorts are considered here in that there are children and adults and no aged in the first period.
In the second period there are no children since they have grown up to adults whilst adults have become aged. We assume individuals maximise household welfare, which exclusively comprises utility from consumption over the two periods. There are no savings and adults send children to school in order to increase their human capital, which increases their future capacity to support household members in old aged. 5 In this model savings are therefore in the form of the accumulation of human capital, which has the 5 This is consistent with our focus on low per capita families.
opportunity cost of present period consumption foregone by sending the child to school instead of work.
Total utility is the sum of the two period net present values given by:
where c 1 and c 2 represent consumption in the first and second periods respectively. The discount rate is and the utility function is assumed to have the usual properties. Utility maximisation is subject to the budget constraints. Following Rammohan (1998) , the first period constraint is:
where l a and l c represent adult and child workers respectively, l s is the number of children attending school and l n is the number of nowhere children. The real returns for working adults and children are given by w a and w c respectively. The costs to the household are represented by real schooling costs, s, and costs of raising children, represented in functional form as f(l c + l s + l n ). Clearly the decision about fertility will affect household utility. The second period budget constraint is:
where the previous period children are now adults. The prior child workers, l c , now receive the adult real return, w a , and those who have been to school, l s , now receive the higher adult real return, w s , reflecting their higher human capital. Note that this model can also include Lucas "learning by doing" by incorporating these returns in w a . The costs to the family in this second period are given by g(l a + l n ), which represents the real functional costs of looking after the elderly, l a , and the prior nowhere children, l n , who are assumed to be unemployed adults. 6 We assume that f'(x), f"(x), g'(x) and g"(x) exist and are non zero.The production functions for the two periods are:
respectively, which may exhibit decreasing, constant or increasing returns to scale.
Utility maximisation is given by the first order equation for child labour:
with second order condition, as shown by Chaudhri and Wilson (1999) :
Inspection of Equation (6) shows
. Utility maximisation requires u cc <0, which holds when:
Let's now focus on the possible effects of changes in school attendance, l s , adult employment, l a and nowhere children, l n , on child labour, l c . Taking the total differential of Equation (5) gives:
6 All variables are in real terms since there is no money and prices. A consequence of these assumptions are of course that there is no uncertainty. We also assume away the possibility of borrowing. 
The partial derivatives are therefore: Since u cc <0 the signs of the partial derivatives will be determined by the signs on u cs , u ca and u cn . Chaudhri and Wilson (1999) 
which are also ambiguous in terms of sign. Accordingly it is difficult to simply assign the relative contributions of the interdependent effects of schooling, adult labour and nowhere children to the incidence of child labour.
If we expand the real return to adults, w a and w s , in the first and second periods to include productivity factors such as the provision of SDP per capita and the level of infrastructure, then this analysis also can include these types of influences on child labour. On the supply side note that this model explicitly incorporates supply side effects in the form of the number of children, l c + l s + l n , which would be reflected in the fertility rate. The decisions to supply children to the labour market and to school in the first period are also included.
We therefore need to empirically estimate a form of Equation (7) in levels, in order to determine the possible effects of labour demand and supply factors on the incidence of child labour. We attempt two alternative model specifications. 
Pooling of Cross-Sections (States) and Time Series (Census Years) Data
We try, again, the two model specifications, viz., It should be noted that the intercept term in both the models varies over states but not over census years. The Slope coefficients remain constant over time and over states.
The error terms satisfy the least squares assumptions as noted above. In the dummy variables formulation of the model, we assume that both the slopes and intercepts are non-random, although intercepts change over states (not over time) but slopes remain invariant over states/time.
OLS method provides estimates of the coefficients as shown in Table. We also estimate the model by variance component method where the intercept terms β 1i and α 1i are random. We use the Kmenta pool method. The pooling technique described in Kmenta [1986, Section 17.2, pp. 616-625 ] employs a set of assumptions on the disturbance covariance matrix that gives a cross-sectionally heteroskedastic and time series auto-regressive model. The problem of under identification remains. Estimates of alternative specifications are given in Tables 4 and 5 .
Section IV: Econometric Estimates of Alternative Specifications
As per specifications and estimation procedure discussed above, we estimate coefficient of the determinants of child labour in major states of India using OLS and Kmenta's Pool methods. The results are reported in Table 4 . The coefficients are wellestimated and are significant in both the estimation procedures used. Since we are using cross-section data with four time periods, for reasons discussed above, we consider Kmenta's Pool estimation procedure to be more efficient. The estimated coefficients based on OLS procedure are, in all cases, higher than those obtained by Kmenta's Pool method.
Per capita State Domestic Product tends to reduce the incidence of child labour has a co-efficient of -0.616 which is also significant at 1 per cent level. Since the estimating equation is in double logs, the estimated co-efficient is itself an elasticity.
Total fertility rate with an elasticity of 0.383 significant at 1 per cent, as was expected, adds to the incidence of child labour. Children in primary schools, contrary to widely held beliefs, rather than reducing child labour seem to be increasing it with an estimated elasticity of 0.765. The coefficient is significant at one per cent level. For us this is not a surprising result. Because children in primary schools are mostly in the age group 6-11 years. Chaudhri (1997) based on analysis of the 50 th Round of Sample Survey Data for the year 1993-94 reported that 97.5 per cent of all child labour in India is in the age group 10-14 while only 2.5 per cent is in the age group 5-9. Since drop-out rates from primary to middle schools are extremely high in all states of India, including the best performer namely Kerala, the positive and significant co-efficient of children in primary schools is not surprising. Implications for educational policy, if its aim is to eliminate child labour, are serious. Female labour force participation rate also adds to the incidence of child labour with a positive and significant elasticity of 0.385. This is probably because working females in India are mostly in agriculture or in low paid work. Presence of Nowhere Children, those who are neither in schools nor in labour force, adds to the incidence of child labour with a significant elasticity of 1.020 suggesting that a 10 per cent change in the incidence of Nowhere Children affects the incidence of child labour by virtually 10 per cent. Thus, among our explanatory variables per capita state domestic product is the only variable which has a dampening effect on the incidence of child labour. Total fertility rate and presence of Nowhere children are reinforcing factors which augment the supply of children from which child labour emerges.
As per reasoning present at above, we had decomposed the constant term into fifteen dummies each representing a state of India. Two interesting points are relevant in interpreting the decomposed constant term into state level dummies. The dummy for Andhra Pradesh has the lowest magnitude at -2.744. From Table 1 , it can be seen that Andhra Pradesh has the highest incidence of child labour among all the States of India.
Second, Kerala and Orissa have the largest magnitude of the dummy variable at -4.083
and -4.283 respectively. Kerala has the lowest incidence of child labour while the proportion in Orissa have been declining fast. The negative sign and significant coefficient for the estimated dummies represent the state level observable and nonobservable factors that impact on the incidence of child labour. Our interpretation of negative sign is that state level policies and efforts at the community level tend to dampen the high incidence of child labour represented by coefficients of explanatory variables discussed above.
In Table 5 , we present the estimated coefficients of the determinants of child labour using the above specification with an addition of an explanatory variable representing number of children in middle schools. The equations using OLS estimation procedure and Kmenta's Pool method are well-estimated. We prefer estimated coefficient based on Kmenta's Pool method. The coefficient for children in middle schools has a negative sign and is marginally significant while the signs of other estimated coefficients remain unchanged. The magnitudes do change substantially in some cases.
Contrasting estimated coefficients we report in Table 4 with those reported in Table 5 with a coefficient of -0.240 as could have been expected tends to reduce child labour.
Overall, we find that per capita state domestic product and school education up to middle school level tends to reduce the incidence of child labour while total fertility rate, female participation in labour force, and incidence of nowhere children tend to increase child labour. Three of these variables that significantly affects child labour can be targetted through policy. Attempts at reducing total fertility rate would impact the level of child population which affects the incidence of child labour. Presence of Nowhere children suggests that the school system is unable to absorb the growing number of children which adds to the incidence of child labour. Since Nowhere children as an explanatory variable for the incidence of child labour has an elasticity of 1.02, we venture to suggest that bringing these children to school would reduce the incidence of child labour.
Decomposition of constant into 15 dummies was with a view to capture the state specific factors. Here again, Andhra Pradesh with highest incidence of child labour has the lowest estimated coefficient of the dummy variables. The negative signs of the dummy variables reflected declining trends in the incidence of child labour in all states of India since 1961 which have been presented in Table 1 .
Variables influencing the incidence of child labour positively, in particular, incidence of Nowhere Children, Total Fertility Rate are directly associated with the incidence of poverty. In India, high female labour force participation rates are also associated with poverty. A number of studies in India have shown that female participation rates in labour force follow an inverted U-shape pattern. As such, positive and high elasticity of female labour force participation rates with respect to the incidence of child labour also points in the direction of poverty. Per capita state domestic product reflecting level of economic development is the only explanatory variable in the Models that has a significant and negative coefficient with an elasticity of -0.6.
Section V: Conclusion and Policy Implications
We have attempted to track mainly the supply side factors that affect the incidence of child labour and found that these have a high association with the incidence of poverty. In our search for pattern we found that Factor I that explains almost half the variance is strongly associated with the incidence of poverty, female participation in labour force, Non-participation in the school system and the incidence of Nowhere The major findings that would surprise policy-makers are positive and statistically significant elasticity of children in primary schools with respect to the incidence of child labour. To us, it is hardly surprising. Chaudhri (1997) while analysing the 50 th Round of National Sample Survey data has shown that 97.5 per cent of all child labour in India in 1993-94 was in the age group 10-14 years whereas the age-group attending primary schools normally considered of 6-11 years. That is the main reason why in our Model II when we included children in middle schools we found its coefficient to be a negative and significant at 5 per cent. The educational policy implications of our two alternative specifications clearly bring out the importance of schooling up to the age of 14 rather than only primary schools if the goal is to target the incidence of child labour.
Two inferences from our exercises are of relevance to the policy-makers and are inescapable. Firstly, the supply side factor of child labour are of crucial importance. All the determinants we considered are associated with the incidence of poverty. Therefore, dealing with poverty is the main instrument that can effectively eliminate child labour.
Secondly, school education up to age of 14 can be a policy instrument to target child labour. Focusing of primary schools alone will obviously have enormous other social benefits and may influence factors like total fertility rate but are unlikely to be effective in dealing with the problem of child labour in view of the fact that incidence of child labour is in the age group of 10-14. The subject needs considerable detailed research and policy-analysis. , 1961 , , 1971 , , 1981 , and 1991 log Y = β 1 log X 1 + β 2 log X 2 + β 3 log X 3 + β log X 4 + β 5 log X 5 + β I + β 6 log X 6 + , 1961 , , 1971 , , 1981 , and 1991 
